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Capacity design of depots considering optimization of deadhead
mileage in urban rail transit

GONG Huibo', ZHANG Yu*, CHEN Xumei®, LI Peikun®

(1. Guangzhou Metro Design & Research Institute Co., Lid., Guangzhou 510010, China;
2. School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China)

Abstract; In order to quantify the impact of depot capacity on the operation of rolling stocks in urban rail transit
and make appropriate decisions on the capacity design of depots in the planning stage, this paper investigates the
depot capacity design in the conditions of multiple depots, service lines, and turn-back stations under a single line.
First, a mixed-integer linear programming model was established for different operation phases of rolling stocks
considering departure modes, with the deadhead mileage as the optimization objective. Then, the proposed model
was validated by a case study of Guangzhou Metro Line 13. Finally, the effects of arrival and departure directions,
departure capacity, and turn-back operations on the deadhead mileage and capacity design under different departure
modes were discussed. Results showed that the cost-saving design of depot capacity could be quickly obtained by
the proposed model. Additionally, the arrival and departure directions as well as the departure capacity had impact
on the capacity design, and the extent of the impact varied depending on departure modes. While the turn-back
operations affected the capacity design only in the case of uniform departure mode. The results in this paper provide
a new method for the design of depot capacity, which can be used to support the decision of urban rail transit depot
planning in practice.
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Fig. 1 Diagram of the hypothetical line
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Fig.2 Diagram of different departure modes
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Fig.3 Directed network of Guangzhou Metro Line 13
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Tab.1 Basic information of depots Tab.2 Basic information of routing schemes
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Tab.3 Results of the model
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Fig.4 Capacity and number of departures from depots
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Fig.5 Capacity and times of turn-back stations

FHE MRS S TO 285 S, DA 2 091) 52 s 2 0 35 b 1 o) AR ASE
YRR AP 2s Bl LR 5 A SO Y
GEIRNT LT, AR TR R AR T BRI, 7E
A5 2 B 2 A0 5 b S BASE 40 BC A A A i A 2%
R, ORI AT, PRI ORI & 2268 ),
X AT g R S5 RN 4 s, 5EBR A
FEH TR T 1) 45 5 L, AR S8 s i A
AT LSRN [ R B 1 2 s LR A, 6 RS 6 it
TR A8 T R G A R s e LR
RS T 18.11% (13.57% 5 3. 58% WA, 7t
1M1 2950 B8 4T AR, IS R 2 5534, [
CIRNRE Eilkep €

R4 SEERFEREMITRIMEITLL (RREILEREN)

Tab.4  Comparison with actual planned capacity of depot (without restriction on departure capacity )

25 g B /km AR I/ 5
g TN B AL
Jas g LA Bl 425 Hy 7 o LR e 1 Hh 2 Hh 3
TR T R AR 1789.43 23.86 34 8 33
A B B !
X 1 465.39 19.54 38 0 37
F MR R 1720.31 22.94 34 8 33
et BRI R A
X 1 486.83 19.82 38 0 37
FE TR AR 2174.93 29.00 34 8 33
[T, KT S R i
o 2097.12 27.96 38 9 28




557 3]

SR, A B A B LR O AL A SR A i M LA BC T 1 - 103 -

3.3 HEMES

i 3.2 W AR nT A FERF R B R R, %
S T R SOR 2R 1) R e 0 DA T IR I IS
D5 S AR BT T R 23 s B | O T A 4 3
BRI C T 58, PR AR SCEF XX 3 A>T Thi i 47 0%
PESTHT o

1) ZEEEHIOR 20T ), AR 1 5 3 1Y
ARG H e 5 bR AT 35 55 A , B 25 8 A
RS 1 5 3 MR ZETT I, AT R 4 1Y
WAZR BB A LT R IR 45 1) B
e s WK AT 1) B ) AR R L), ARl 6 it . % EE LA
PR IE R 2T A T i S BRI R FE
], A 9 PP AR, WK S, RIEKR 405 il &
TR TR SE RN 7 Fios . 16 K8 258
Uit S AR A5 R A 4 % 4 T A
BRI, AR AN B R, 25 gl LR (930 5
TR ROR , 25 B R K 25 (H =3k 2 182.92 km 5
2 040.78 km , AN [R5 58 T 25 Bk LR B s o 22
}1655.35 5613.87, MiFEFATE AT, 25 gl L
FEPE R FEAIXT R N, Hot R 2E(EACA 1 110,09 km, %
bRt 22U 342. 67, BARSKUL, 76 A R 1 &R
T, IR R A T el 2 g LR AR S A AR D
PRLTE T RIS & 42 AT 45 91 44 s i 428 T ol R 3
W AN A B TIR . SR, FESE Bz B, AU L
R T R R AR A S s 8 AR, H
Al RS IE LB AT 5 ZE 3 B i), PR G 7 AN 25 T WL
SR R OL R, R 47 T S LB E T 588 BA,

QO #wwmg (O LFEHA
RENB  EHHE RENB  EHHE

o*|o® ™ | o°

(a) R 2275 T T B
RENE  EBME  REMR  EHHE
Cl() ® .
C7£> C
@ ®
(b) WO 477 L T

B6 WrFEHEML

Fig.6  Optimization of arrival and departure directions
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Tab.5 Arrival and departure directions of Depots 1,3
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Fig.8 Results for Depot 1 under different departure capacity
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Fig.9 Results for Depot 2 under different departure capacity
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Fig. 11 Results under different turn-back operation scenarios
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